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EL JLAISxl/^EIS.DHM B&iS&t; 4B»& :2« «Jffl« : "tFTi "iftS'S TFT; 

*£" : 1^^1^|2^^ 

£ 3(A):,S! £' 3(B)fe NM0S tlS2i UEKH= £3. ' 

:£ 4(A)- Sv£ .4CB)^-^ 

•£ 5(A) lhXi £ ;ic|)fefS^^»^a :i ^i^s^ uerh^ sa'£ . 

£ 6(A). LH XL £ .6(frfevB.V^»^l9:;a^^ ; *- UEfLHS: S3 £ . 

i£^10(AJ, S> ^OJB^^^Sa^r ^22) P£^*: ; Lp^ SSSS.-. 
; £ ii(A)- tHXhiE 1 : rt&)^& r^^^j Xfl^j-S^ * L^^E^^iH ^ ; E^;EE v 
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E 13S CI3Q dHEJ u^E. 

E 14^ UEHJI5 S3. 

£ 15= TflQIM^ UEKH = £3. 

E 16£ ?StlS2| mm UEHH£ ES. 1 - 

E 17(A) a E 1?(B)^ gEIlM UEH.H = £3. 

£ 18(A) a E 18(B)- £®21 EL i^2*1°J s'Sjf UEH.H = ES . 

£ 19(A) a E 19(B)fe ite A0HESM2I TFT2J ?«SJ SSHI1 UEM& ES . 

E 20(A) LHXI E 20(F)£ 271 7R2| Dill UEKH= ES. 

E 21(A) a E 21 (B)£ 271 7I^?2J OW UEHH = ES . 

b wss ^s ^*n> a #7i s^ofl ^si ss*pi ^gsisi ^hiskd, tt±^ a 

^§t!£7|- ggtt ^S ^Xfl^Otl ^2ELI= Bf»§»M ^ 20ID. VftL S »SS §t 2» S^, S 
3 * h 2^ AK3IWI fifB BHXIEIS WSfllgS 0I^CH2 «W£2 ^SE| = 4XK0im=, 'eg- 

XI*'uF7IS ^Hluh~ §S.(OISfe, "griMMa'S XlgeF7l^ ?Hlf*KHl 2i01 
oj g sS^J 871 27IS- B-» (EL) SAISM IE= 871 ITU 

QOI2E(0LED)M StltJ-D. 

^ol, S BISS a 8^23 01^012 *J ^ 2^, a 271 S- 7is# 4*.2Jj2 #71 

ti" #21 2^ AfOIOfl £S HHxIEl^ ^^^ 01^012 ^1(015^, EL 5^23 XI go 1-71 S 4n^3 
^g&l^ ^XFOItF^, -^H" ^XF'^ Xl§m7|£ ^HlSfe SS(0|Sfe, 'I^&xl'^ XIg*K7l3 
tUS JH9S.HH 2iCH H2F^S 7I^# 5 WD. 

s gfgOUAl AFg 7fet> 8HIKII3& ISt 1, DWKsinglet excitation), E= OKKtriplet 
excitation), E^ 01 XF a 3^ OWJW. B* tfAKSIS a/E^- 4 2i~ fi§;BS 

XH3P SSi^CF. 

B i.-gs SHI, 2^ AHDIOij BHxIEl^ ^XKOI^fe, ^XFS XI^PIS tJ")l 

515, °4E1« OHM^I^ EL WSSWlSl 7HK0I #2EIH : 2!Q. °-^E|M DHM^j^ EL WSSSIWr-aGlAI, 
«^E2HX1^E1(015^, " TFT * Ej- X|gti-)7K'm^^HJ ^ 5^(EL ^Xf)Oil S1SE1J1, ^ BL iWf #oH. 

^71 TFTM MoH 7HICHE1GH tte.EJ. ^?IE7F XIIOi^Q.. LCfEFAl, Sh&4H 2|*|-..«aH 
tf^Sj ^7F-§7^FC1EFE 2^0 1 ih^Dfl £5M $ .SID.- 0|£it> 0|°S .esjEIM DHMq 

EL «»S*IS H fcS«teB '"aitWDv- ■ 

E^, 5HEIM -DHMei^ EL '.»»S*lfe .Al£§ Eil^Ei, a.. #71. tHb^Ofl '.dHf ;2-s.^}71. ^.SSi: ■ 
^SiEfe .SSr^D; CCFEW, OIEI^ ^BJ' EL BBSW»-as«l «7rEL ^g^lS" 

3eid,;^ei«:dh^^,el ,& h ^§» 

S*: ^E : ^D.: . .......... 

JE 18(A)! a. E 18(B)i laiEi'M .DH^^ EL : :»3BS«|2|.,"?LB =?£m UEM^r. 20IQ, E.MB(W»OSfcS^ 

1 1 801 )^-01l ^EI Jl , ^> c ^ ( 1 803)& : 7H) Dl & TFT ( 1 80|2 )1?iJ : ; S ^ ^! . , '371 ELSftS^rSMfB*.. ' " 
W^AIS:.^ 2i^- SBS : :0|s'oia «W)tlB04.J'a"'«^f.1.805)"S. #71- ^a803)?l.(Hr ! S:-S£! : 

D. COEKAi> S^(1803), £71 EL5|(1804) a M^(1.805)^S SSEI= V EL ^7F tJaaD:. 

,0IE1^ SI)-. EL.§aO|L.,2iO|Ai,, S7I EL^a804)MALSr4S.EI£ S&.^U^)fc«WAIOI..SfflOa^ 1 SM. fc 
5^5?' : .St^' OlS^hTil \-Stf-f- : 2 ft.: SI Oie 1 :.tFTC1 802fe..^X»llM 

7ls# '.'8ft -»A|i--S9|0r-.iMi»lff*..WS:»«« SPI'-WI- 871 EL^^E1:.^AeiS:.lfSJ 

: .&E1 #7MI! ■«fi«OI'CH^aD;- -OISS 871 'EL5« ■ ^SAI-B : 2&m-v57WB : S£V«?:g^ 
21D: ^.S "3301 §.7(eFSv;87l- EL°^ §tF7F SffiS $Bj7> 2iD.. ' 

: 0! Bit!: ^ : oH 1§I7|:. WB'. «7I S E :: IB(B)MV LfEFtf ^ °^?EI DH . EL,- 

•»7F-a"eSI2D, E 18(B)! S^hS, 2W':" a'Oi TFT( 1 807)7} . 7ISC1 801 )&0fl '.^^£12-. S^(:1.80". .., 
'8)?' : g^ Ji\0\% TFT(1807)tHI g^SDv,- [Q-EfAI^S^ f 1 808) v; S&t :Et^809^ & %^mmSS^^< 

iEi^.'.EL '-K7«:-i8.i.r-)7taaaa.. ^ EL,^i-aii).£i-^2S ?:-.1-8(A)m lie^-^^j^sj 5^ 
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^AfsiQK «f EhAI . g^(1810)0l §ga= S<*°J 2*11 £ °2 »S gejog Afgijo^, ^ 
2s(hi3h light extraction ef t iciency) It °»EIM DH^^I^ EL 8t93£l9 ^# ^ 5>Q neni 
2 SOI D &E2| HAWOI gOiSHSAN 5^ fl SW ^ o, Q 



s mgoj c£ eg a5}o T^rOI^AjE ^ Sf^# SAW $ ^ V99XII HSfrt^OI HQ. 

a m^oj c£ q § a ygo) «>§j§xlM 27I SAI^Oi] 0I8*K)| »s Ste>8 4> 

I il^J »S»=, £ 18(6)01 UEHS 2 B4« sil »& EL IfVSKII *H*%> §° nxHy^ TFT 

THUS 22!*MB 0IS?r £ 19(A) S £ 19(B)! S2ftK)l OlftHHAI £31 20IQ. 

E 19<A)£ pxa^^ TFT(1901)M E !8(B)0il UEftf ^?22j gg XflOiS TFTS Mm*} DOB UEH.H — 3 
01 21? JilDig TFT(1901)^ 21? £^2(1902)011 S^S 4^ » EL ±XK1903)M ^aci 

th 7c| araSJ 2£l)£5 tfS*H2. EL ^»(1903)2J %*=SZ\ 2?lt V„(£ ^AlOflOilA) 5-10 H Ein 
29l)£ 2101 BfifrlCK 

2 = xnCHe TFT( 1901)2] ^OI^Hj y.OjjQ, 3 ^ a«= V,0IJQ, 3 EE02! 2£|^ V o 0|Q 

01 OH. a* XII 01 g TFT (1901)^ V 4 -V*3.ifia=" 71101^ a ST. V D -V,5 iflBfe £^2f E^ot^Ej 

v,-v L ^ a*ia= ^ s°r, si ssei-& eehs bstb ^biefd. ■ v,^ el ^»(i903)2j £=sh 

BAWL aS.-»CHS TFT(1901-)2|.«O|E^ MSHa, ^^d(1902)2J 2^1^ V L Qil ^StB 

SO. Eai°]2j V D ^ 5Sfl(1902)°| \LSh SttftFQ. 

E 19(A)M- UEftS- ^5°J g^, 3^ XilOife TFT(1901)^h 7HBfSia/a« V,^ BMLKVttHI 2 
Q): 0IE1SJ- ^i^KHIAI, 7U0IM aa(V.^V ..)■"»■ ^21- EEliejZiej aS(V 0 -V,)s H 12K 5 

- MO\% TFT(1901)M Mofj ^tKHI C^Er ^fH, EL 4:XK1903)0il P^og 

£ J9(B)^ 2^ ^ICHS JFTl E 18(B)0U UErtf ^^BJ nxH^^ TFT^ A^ Dili LfEFLH- 2101 D 
01 3^, 2^ aOIS: TFT(1904)£J 2.^1 V,^ ^ 3Sa-(1SQ2)t I 3*1 Tv c 3p BH*»£S« 

WIM aiW,), S! -A^f EaS!a2| s .a8KVV,)S.B!a»W "§»£□■■. CCfEfAi, EL ^(1903)00 SJ " 
"SSjSS-aSS "SStt : ^ :2itr. ^ 

'*Si!r^^§!' e : '* SSI -ss^ 'SBfc^PflL awsi e^oi 2^: ?;-ocng TFT2i?E2raoi--a^as ? 




I . . . . . • 



.. Lfl- " s ?il L.r> 

2J:4'AI01I(HI Iff&.ajEIH.DHEqvi EL : Sg:S*|£| LfEKHS 30IQ. " 

.£ Is iSESra,. USSK 12)01 Sh?;|2foSA) ID^HHI SXIS/d 

^p201)(PISfev. -i?fS§:. TFT.-' Ef. Tag**), . JBO). iXK202)(0IS^i . -2^- MOi&' TFT OEp 
-XIS«)>-.naa.« TFT(203); a:.na.ya' TFT(204.)7H.6^r BS3K.lb«M-*Sia^*lSs °TFT(20n 

•TFT(204)p ^.MagQl.l,^S.EI = -°ib«E1„aS^ . . V ; " • nA «^° 

TFTf :saSf?|..#fti- : : QBttt-TriHL 0IMt;^.-aD\ IKfAI. 2# TET*' n^^TFti^Sfe || 
'>psXtt^,JB : WS^pSE&n ^ISfeW^EJ^ DHMSiX EL - BTW^XIS W^SfeOI 22^0|tl, ' 
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(24), ^' Efliei HH2(25)# i^lz nXHti« TFTOICK TFT(201)= 2^ XilOig TFT2J TilOlM 

SSfM XIIOISK?! £XHDIQ. 

°?| S3S»-(22)S SK^Sf E^ &.WSS- 3^(SiSxNy)0II2, ^9^1(23)^ 
^X|°I(1E|0I0IE^ OfBl 4*X|2|, BEIOFDIE^. E^ ^5AK)I1S^S^)0IQ. SXF E= & 

^ swig g<2°i(23)0ii s^g ^e so. oi gs, aw e^ &i sxfsj usss ^§ 

WtfOI 1 xio'-l x10'°onD| ElOi gS^ISJ IrtSt XOttfFES SO. 

?7IMi2J 1^ E= 2^011 ^SFS £J£(AU£, 0FZ!L1ls, SIS, im, bFM E^ HH,^^)M 

S^^OI £± HH2(24) a Edl°J HHfi!(25)g£3 AfgEI^ 201 UF^jmCF. £91 
S^OIs^, 7£|Sf, og| 0 , u^sffio. Ett, bl^M^OI £M s^e>££ AF§! ^E SO. 

2^ XilDig TFT(202)= 4± 33(26), Eai°! 33(2?) S! 3EHy 33(28)# ?bim= Til 
0 ,E ^2^(20). Til 01 e g=(29), 3J\ SSSK22). 19^(23),- ±± HH£!(30). 3! t\± 2^ 
(31 )S 5t«fe nx||H« TFTOICK TFT(201)S^Ei 3§S^ EM 2! bH2^(25)^ S10IS 

TFT(202)^ >ilGIM 2R(29)tHI B^BQ. SI* XilCHg TFT(202)2J Efl!°] 33(27)0il 2^EI^ £F£ 3 
^(31 )S EL £XF(40)°I g^^§ ^t»tO. 

^?ie£^J E= 2^ (HI ^F^ S:±«Ib, 0aUI6,.£l«. »S, HFS E~ Bill MO I 
i^fz S^SfOI 5F± 2^(31)1- m AF§EI= 201 dH^mCK ^1 i^Dls 

5| # s°K3| HFSPtfO. Eth b|^J=30l 491 §^S|£5 AFSI! 4=E SICK - 

m&r, TFT(201)^ £± HH2(24) g EMS! HH2(25)2F, HlOiS TFT(202)BJ ±± HH^(3 

0)^ 5^ 3^(31)2F gAIQil SF± 2R(3! )2F gi'fl II! 01 491 ««SF£H AF 

8 SO. 

Ett, HIJWWI 1 x10 3 -l x 10 ,o om0l ElE^ 3^ SAF ££~ &i EJAUt ^oF~ ^AI^(MSI0I0IE 
^X|°|, IBIOmiE^ E^ ^^AfOIM^&^)2:^ ^3(32)^1- SfiSD. S.^ HlAi^ 
01 4^1 -HflLH 01 2iE3, S»"^'SAI0il TFT2J g£iEH2|£| |°J ^ °!C1K Ett, ^^l EL^ Et* 

ZY= ^(33) S! EL ^AK40)2J ^(34)(2^^SS, tftf E2^£g 2^)01 ^ISSCK 

Et»-> S^(g^)(3t), EL°[# StWfe . ^(32), 9 .S^(34)SS EL ^AK4G)M 

g^i EHAimioid^(36)oi ^^eick n nHAiBiioi^5i(36)^ **gtv\ 9-\m, ii^^, tmmm 

Q. OIM 5|p 5t^KW Qg#SK)l S^l 4E 2iQ. 

E 2(A) SI E 2(B)^ ^^2J o\L}2\ M± SIS LfEj-LH^ 20IQ. E 2(A)M 

s^^, mm ^^is'g tft(zoi)"£i nom a^(2ia-2ic)on °nm?\ tiioim hh<^(20 

5)01 7cllS£IIl, EL ^AK40)M Sfj|< *Mfe' S^M "flfl 2^ (206)01 Xil^Q. 

X-ilCHg TFT(202)HJ TflOlM <5^(29)0i! S^IS 7i!0|E 2^1 ^Alu^l ?|oH ?iIHA|Ei(20?)7h XHSsiq, 
.31* X-ilOig TFT(202)2J bHd^(30)^ S'^ OIS <1^I(V L )^ ^§£1^ BiS, EL ±J\2\ °^(34)^ 

^hot an 2*i(Vn)^ asao. 

E 2(B)fe"*IU2| SF^£J SIS ^«2J. E C» "MB UEHH= -'20ID. E 2(B)H LfEFtij £15 ^Dfl °i 
CHAI^. 3^ Ss^(206)2F 3^ XHOig TFT (202) AW I Oil EL ±AK208)^ ^^SD. 0| g,S, 2^ XII 

Dig TFTf202)2ir4£i BH<3^(3G)s §mi an , :awft)s-fls'a= -aa-,. el ^ig'^ a 

n.SflCVJg. ggSQ. E^, aB..S3fi(20B)S EL ^»2J °^(34) 9j«# ^.tSttF. 
oiLI-SI m^Ofl CHW23HS1 tFTC^IU^ ^^I'Sg TFTOIH, .Qg ..SH-h= 2^ aCHS'. TFTS:).i 

^,oii^K "figEiaa..' nau, tftej m. 4?h;. bw, gw, e^ n 014^ sck ^, ±± m 

•^ ; (24.)«S^Ei-a^EI~ -^SS »3oK7| -.'Wt^iiWSS TFT 9. EL- ^30(40)*. - ;'2i'£ S^HJ 

,SSia^7i .sits :9i?:.sioi"8..TFTfe'.fl[s*.. a^-.dspisasj.: si.ch ,aa;n.,$itF TfrFft:.^sit^ < .sia' A .. 

:-EKSS/S S^old 5S»g5E. i iB8«?'.2l0i[ll-. nx«y^:.TFT(203.)s ^/S.2)(4Vi5. E&ii°J;,S^ 

■\«42)S- : a -*bs ^^.s^(43)e:^uio^ '--Tiors aa^(2o>/ ■»oim--s^"(44;);-. ^i? : §s^(22)i. 

nxd^, TR(204)S -33.(47), :Eaiffl,.S^(48) a; fl,U. V« Sa(49)». ^UlSfe '.SfS*;; Til.OIM., 
: ^S^(2!0j; TilOlM a^(50yv % ^r; : §a^(22);. ^^1 §2^(23); s BHS(5t.);""ffi- : ^r : nxHtotf 
;TFT(203i 20.4)Qir CH?i SMai EQIS: HH ! 2s!;(46)#. ! 54lt.O; ' ^ 

nxliy^ TFT(203)°1 ^ HH<3(45), .EM2! • ■HHtf'(46)(ntIH* TFT(203-, 204)(HI CHoH SMS)': Si nXlti-t! 
TFT(204)£| HH£K51)£ 5^3^(31>2F S'BitN 1§S SSSQ. 

B ^'Al ^EH°I ^' TFT^ ^&aM('a^raSft*5iSa Wtttf TFT(0|ufe'i "E** NTFT" EK.JXI8«>SS " 
■"aiSSD". HE1U, ni«y^ TFT(203, .204)S. tFLF^ X|gai3 (depiet.i6n)^^g ^E-=°!Q: . 01 

3^, ^?\ms. i5^Qii ^f^- -'siicaoi um^w e~ wim i3^oii ^fs •-•s^wapf-uibs 

nxflks : TFT(203, 204)tf li^FOI HMDS .^«Elb -S^, NMOS ilS : ^ SltiiSI'MS; .TFJ2J 5^(01 

:*UF~ 'EEHOS- S|S"-EF. X\%m E^. CIMEI^^ TFT2F ^til^EI^S JFTEJ 2.4KOI*fei"'EDM0S: SlS'Hf 

il3W& EfefciQS ai2J. 0i#.>LFE|lHS:.^b|^ EDMOS • trSEJ^oil ueiUi ^^bicfe .'-.E3.. 

"(A)dil: LFEFtf 2> ^§'(30i; 302)g.E«£| NTFTDIEF. * E 3(B)M • UEFtf ' *'S(303>.r.304-)S s ' 2,W^Efi'S| y . 
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NTFT a C!tEI3*f2J nXB^ TFKOISfe, DS2J NTFT ' 51- XI§t»OID. 

£ 3(A) ^ £ 3(B)0UL V c «^ g(IE)2| 3°'0| °!7KIS SS §S£(S S^2)M UEK.HI2, V c «.£ 

^(E)2J goj-OI e»?ia& £22 (^ §22)1 UEftSQ. ^ 2£J »x| 
834! OAS S£J °!D. 

£ 4(A) a JE 4(B)= £ 3(A)H UEKfl EEMOS fflS a £ 3(B)M UEIH EDMOS MStlOl 
AI~M 081 UERH = 20ICL £ 4(A)2| ^M(400, 401 )S gg-SS SIS0IQ. ^§(402: 

403)^ E^BJ NTFT0IQ. E^EJ NTFT(402)°J 7UOIM01I 1^ i!S(CL)^ S^EIH, E*!2J MTFT(403)2J Tfl 

oiMDfl^ «foi mm ^(CLH^/gj^aa. *s z± m= mmm ue^qk 4j\ °i 

bHEi 5IS1 ^£of7l £ 4(B)CH! LEm UEF VOL £ 3(A)0iJ UEU3 EB10S SIS a £ 3(8)011 Lf 

Em E0M0S ASSQ. w 

B B!S2| gAI ^EHDfl Hfsg, 2= TFT^ n«B« TFT£ «SS£3J»L pXHU* TFTM §goK?l 
§S0| B£»aOI EL ^^&x|2J «|S>§Sg BSBW 4= 2!CL »R3SS| ^#01 EL Si* 

5*19 Xf]5bl§# Ms ^ 2Q. • 

B Ug2[ tfAIN?} OIsKHlAi ASH 20ID. 

[4'AIW 1] 

■b ^AiDOTAi^, a esti-ss^^sj ^g^ou 'saa ^eti^^ asftfe * 

E 5(A)0« UEm bIJSh SfOL ^£J, BEh±e|£3 Ol^Oi^j 89«(50r):>J SHISD. B tfAIOOMAI^ 

■a±6(£s oi^dis b3H<5oi)3al be^bi ?is(5oia)9 aaos a HHsn^ofl 

(IfefcSf. «L □OlOfSE* &&e*)(501b, 501c)£S B3H^ SUIBO- 

□BSS, #?l B9SIS Bfe 5^1^(502)01 300 nmE] <=JJ|j£ «SSD. a 4" AIM OflAfe, £tA|°!(50 
1)S *J£tlJ\ Z\M ^itiEIH ^Oil E|oH tftlS» ^^01 S|»SQ. Oltlfl, ^9x11 (501)21- sftV 
#°J §± 10-25 wt%0| E|£s !'^~ CM #SQ ^g.^.^g ^tJU 21D. 

5TO?I(502) ^ritiEIU ^Qil SJfl BIS9 BSfl|5|(£A| ^^')0| 50 nm2|-=JJIIS ^^aCL* 

^9^1.(501)- ME^^I^^ 0|^CHX|7I UflSOiL ^ S£= 200 *C(150 X^J- df&^ng ^2huFA| 

a» 201 uBzwm. 

^E^|E|0| uiSl' ^5(0l('^)gg ^£xfl^)M 2^, HISS '&E»|et«S «SW 2i 

GK UIS^ ^5Eae|og A 1, b|g I 1 £Eie U|§i 7flSQ^°|Oj 20-100 nmS 'ttSS^S 
' CF • 



» iSSf ^l#0l ^t5&Q. e tf'AIOOMAIfe. -21101*1 («L M 2 H^H^ Hd : VAG EHOW)?f A^ 
ElXjy, ^ AICH EHOI737I- A^l ^SE- SQ.- E*L BSSF ME^^IHS OWOt'XlS BaM-(50 

!)2| 1 TatfOI ^gufe H9M CHiae »B£ 1 4^ 2i£K . 

Q§2§, £ 5(B)CHJ LfEftf H^f SOL BHEH ^(503)01 XII 1 5SEI^HEHu| 9>JM 2J^H [HIS 

ElOi S2?f2| u»sa #.(504 - 507)01 fid&Q. • 0« -BHcaftS- "USOfl TFT2J ^.#01 EPi .9m SIS 
•Xil^jOICK < 

' ' ' " .s. 

nm 

^Exl° v (934~507)0il • g?^CL ■SSv.S^Siy;. ^ISS2i. 1341HI ^(2^51- 

; fe± E^ X(S.S' 2CL .. 'MSSJS M^MOI ^'i7KKl OI^'.^S 5g 01 7^tfl : g - LLH a 



•oicf, ioiEiti ■ *es 'WKa •"■^•."a^.ViMB* TFT2j:;>iEii r Ai:^H; ^aa s sv.2Jaiaft^a:;Ais f aD; • 

:;d§£s, &Etf5tc504r507)'2j:.-k53o'r aissd.. ssi'^ss} mm /ist\a as . 
:foi- Ausaa... "i±^;..^s; t&y a^V [as wl ^is^^B^s^i^Ate* foi 

^acL ■ -.oiEffih-sas ^^(504-507)^ as'^wa'saBaoi si>ig^;.aEL -s- 

SS= 6 rog/L "5g □•'0|^OJ:.HfBS|^Cf. S r ?IOD ^*S0|:'aD|..Ha-S|^SS!.bjy4^B"pf 1 

•^ItiEiU* IfSOfl gtl &S3Il.sn504~ 507)# TflOl^ §3^(508)01 -S!SS"Ch : TflOIS SS^(508) 
.SSAI/ 10-200 ; hm;. HFB5©PIS£, 50-150 nmEJ ^))|J1 4'EI5 ^- §3^01 A^l 

:sio. :- % oi.3ps .E^«"?i '£Efe -si*vqisa . aa: *e .^^ioiiwaiv -i 15 ^rinej ■ ?>^' a^FM 



tfAJMMA|^;!H["piM ^3^'(508)# -ttajpi. .&£J0S|(5p4 r 507)9 agWI*. CHt}?-.Aii§ x-lEPf- 
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^ Si 1340 ^# ^ 2JCh £71 hisSlOl HI 2 Ea*U510)2J ^£ 012011 

^EXI|SM504~50?)2| 59 A1IS §S1 ^tS^ ^ 2!Q. 01 3^, *JDiE Ailg£, g32># SgSPI 

?rs> ^aEm4 , > a Eae*M sit* ^uiEia^'i ^uiti ds xasbi ss(ses a-s ssjb 

^tSo^ Sxl^h ArgU 4E °IQ. 

OS £5, aiAI4M 0F43(511a~511g)7> Qf§, *{) 1 E3Sf(509) S! HI 2 £3^(510)01. Oilg 

seisq. b SAiiAnoiiAi^; Dug ggoi a i ons hsscke 5<c)"»2). . 

a BAIMHAL ICP(SE 1^ BEKOt) (HIS ^01 AfgSQ. 3?j Qr§, EOMEIB^SSSI- &±(CF 4 ) 

71x11, s^(Cb) 7\n a 4>4(o_o ^ua^ s« 7ixo7> i Pa2j bbwoiai mis 7iasAi a^q. a* 

7|Xfl2] HSErB*2S» &4 71X11 2J g° 2.5 x 10 * B/nin£S gg&IH, 34 7IXH2J 3° 

2.5 xlO 5 mVmin£S g§£II2, #4 7|Xi|2J 2^ 1.0 xlO 5 nVninSS tfSSD. 

BStzEDhB b«ai?i7i situ oiat* ^ehskwai av «a a^w 500 W2j rf a^(i3.56 mhz)oi a 7 is 

D. ESL 500 W2J RF 3^(13.56 MHz)OI »7I UK3I0I4 SSSSAI 715*01 g £>EH7F EICH ^ AF7I fcft 
OI014(negative self blas)7r 71 SW S7rHE* §^ 4EHOIXI0H SWSCh #71 (HIS 42j^ *0 1 Oil 

IDErAi, HI 2 £2^(§^S!^)(510)S flB|aj£S Qgg aaSD. tt±Ji £> V 7I Oil§ 71X401 §7>5171 
US OH, HI 1 £2^1(1'^ &BSf)2J OAS S3H| 3tS ^E7|- DH° dCMISCr. £ilXI4M DF43 

(511a~511e)2J 5|?|( regression)! 0|guf3, 3 S4»0| 15-45 • 2] EilOlfflzm »fe E1I0IZH S#0| S 
Of. HI 1 Oils' 42£^, 25 • 21 EiOIIH z, h EB 21 ^ SID. 

GlOliil^ S^2J 5301 2ArS il£D1, WI0I4M EilOlffl Z|EEF BSD. 

SEV, #71 EilOJIH g = EIIOIIH zffiS §AFXI = BSSDI, AKEIS -SS0I EflOt 

CrM^S, OilS EilMEe^SM^ z*± y\M2[ 711 71X11 M ^71 (HI ^ 7IX1EA1 Af^ul- 

01 <^tS!SD. OIUH: I PaOIH, ^ 71X1I2I EflMEH^SS^ 71X0 3 34 71X112] g 

° 3.0 x 10 5 B/Bin£S tfSSQ. 3S.«2J g^Ofl 500* V2| RF ge?OI e!7JEIul, 20 WSJ RF 

S^OJ HJ-01014 2j°^^A1 ^71 7ieO| £ a^ h ^^ ^LHOIXIOil °I7H!D. £7 1 (HIS 
THl 2 (HIS XIS^jCK 

OI£1*j- ^£3, TFT2J 7«0|M« 3^(512-516). 44 HHd(517) S Ediej HHd(518)^ HI 1 

g HI 2 £2^21 5|#9|'£g §^IQ. 

Cf§og, TilOlM 3^(512-516), 44 «Hd(51?) S EEfl°] HH<5(518)M OF43S ohOl, M^M SI 
•4(B ^AlOOOflAi^ 2l)7h ■n7IStt8fSS- §7fe|Q. OlEiti- g>^£S ^^^1 •fl^B S^(519~ 527)s 

■ixiof*-ixio' M a»/drf(a«sissfe, 2xicf ) ~5xio" 1 sw/orf)2i' feit ^~ rm g£M &±m.t>z- 

tHIK OIM S^(519~527)^ nXIUS TFT£| 44 a " = Efl2J S^M SStJ"D. " ; ; " 

ffgo^ . TiiOIM. 3 (HIS Xia= S11XI4M D^43(51 la— 51 1g)g AhSSKN . ^tlBD. HI 1 OT.S 4 
2j(HlA!2| OlE^'Oflg 43^ 20 W2j Ah7l HHDI014 S^l 2>^D . Oiatl 43^^, HI 2 E5)^(g4 

a^sjoi aieh^o^ ^i^i ^aaoii.a 2 sa^ss oi^ois tiioi^ a^(oio^; m 2 tiioim 2^ 

OlEf W-Stt) (528-532), Hr:2-. SSSJOS OI^CHS 44 UHfi(OISfe', ;HI 2 44- HHaOIEf *IS 
tf).(533), a HI 2 01^012 Eai°i .HHa(0»rS. HI 2 EMS! HH^.OIEr WSU)(534)* «fl 

:^a(E5(0);^4):. ............ 

E .5(E)0fl LiEKi bf£K 301,. lei ji(S tfAIWOtAIS S! ■)=• &HXI4M- DF43(5.i la-5i:.l.g)S . 
A»*ra l ; §71S!Q;; 01 SSW Ai, HI 2 : TijQIM: ^2^(52?^532)s;pf432J ^t8S}3; : 2x;|0 14 -5 

S^(535^ 544)0|.^SaEF : ;. \B^^^MlM=i;-^7iei" ^:EHJ n^;^^Mv£J47b - ^7M g-^. 
tSafe* n^:&^S : S^Xb;)^S: •73SaQ'a--Sbfl^aofl0K^GlK . ' 

■D§£S, E 6(A)0fl-; .UEK8 i.bKSLf. SOf, TflOlM «BSK.50B>0| S'^rM* ^Ofl gtf mi^;;«EI.ElCHV 

2 ^HSjej TflOlM §SS»-(545- 549)OI 8SS.D. H ^Al.0fl(HlA1,V riffi S=S* (a)(519~527)'^ i 

?s«7I"«mvmoi"e Ba^:oll:s^aa*t^;olPK;Ecwa■sa^ 'MoiM-iasjeiof ns M^.M, : s^.(a : ):(5i9 

,,rr.527)21 ■ S'a&W.y-'OK-SIS *E -A^Oil- ^oHO^ttK ; . : ... : - 

htatt MB , -'SaoiliM=,-"MS : 7iaSAl' 3.5. x lO** ■'/■inei "S^SS HS^,CHF t (ME|g^^stf-.E^) 
7ia7r .SflEll (HIS. 7.3, xlrfPaOmk SEth* S7f£! a. ^ & 800:5101 Q. 

••Ollffl/, .ESSf(B» "BBSf)S- EAIOfl. OUS SEIEh2,. -TlOIS-a^XPB^i J. THOIM'a'SOia ^ 

r.a«f)(55o^"554)s'.a 1. Ea^ss sssq. »efai; b ^aiohoh uaa el 'bss«= a 1 wim 
a^ a.a «2 hoim.'s^i.;w?£b. ?>s..?iioiM.a^m ^uiMi.: 1 * ' 

Dg£S, E'6(-A)0flVLrERjj bH-21- 1TOL.. HI- 1 TilOIM. a^(550)S- riS, M^l:S^(b)(535, 536)2J g« 
;*«]tt , S^aCK(9|0iM-:a3Sf<545)B.«<'r S^S)-:- /«!^g=B-S^(b;)(535,\536)S:.7ilO|E §321 
(545)1 mW: Hi" V.. 7i^OIM^a ^ : (550)lK::S^^ / S:^(535a i 535b)-/. a 71101 & 'BS^(545»:v#$B. H1 : 1 

« : hi i ?i6iM^a^(55'd)ig Mom a^W.^^gi : ^B/.4«*H , , 1 7iioi m> ^i(545)sr/ - 1- oi 

-e 53 (550)2h- 'SWtS S^(535a; 535b )S El 01 :: 22H-&4AI U Wv2lDt*iSE3fflD!IO ^ ' v-' 
^t^a(fr : iff3S--a»^^ 2CK S7I^^S' S^:-TFT01I S■»O^E^S^AttlB'- ^ 'SH'«fO^■ , ' 
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□g£S, E 6(B)0fl UEltf fc»2> IfOI. #71 S^*! g£s ITS SIS! D. 




Qg£S, £ 6(C)0fl UBS U\2[ SOL git E= OI^OIAI^ °?\ §3^ 

(555)01 50-200 nm2J 5 MS *«SD-. B32«555)S ^EHEilj «**0fl 2JSH «S§ ^E 21 

Q. 

□S Qi, 4^8- SEI7I- 4=±(H.) 71*1] E£ S2U0KNH,) ~?m\W MS*} MEf^OI- SSOil 21*H 

CK «±».»EI?F SSEI3. ^Al SWt ^M9\~ 4X1^3, 831 §3^(556)01 1-2 M m£J 5M£ 

ggSQ. 4*XI^H£AL tEI0!0IE°t, ^ElOhOlE^. 0^31 ^Al^, v E= BCB(?!SAK)ISSi?S)eH]| 

a £A|(HI0flA1=, §3^(555) E= 871 g32|(556)2J ^#^|0I §^ ggsjOIS XlgsiQI^ 2# 
8^HQ* WD. 




£21* AlOii «}B0l Al-Hs ^E • "1E1LL 01 S^, £71 bcSKQI 3^£ S 201 

UHf5|SFQ. 017IA1,. 2^(563)2] SSS y £301 5U = 201 SfiBlO. 

3 Qjo^ 2^(563)01 EL :£XF2] SWB "fllSOICh [[fEFAL 5f± 2^(56 

3)2J £3= ^7i^£2j 1 ^ E^ 2 ^Qil 341 tJ-^o^ g^Sf. ^, HI^E(Bi)^0l £1^ 

201 HUffiSHX Eth HH*!(55?~562)£ #71 M± 2R(563)2|- SAIWI -««Si£S«. SB** ES^I 

0IUH, HH£(557, 559)S NM0S 51^21 HH2 2JM ^Wffl,- HH«(558)S EE1I3 UH<^ £t5 
*JCK Eth HH2(560)^ ±± HH£! (517)21- TFT2J ±£ g2?^ S7|S?££ S^sfe bH2 

m ^tSoKH, UH£!(561)s EEII3 HH£ (518)11- 4£l£!g TFT21 E3I.3 S^M 271*1^ B«W= ^l," 
M ^t«t.O . SEtt; &5 '^2 562^ 2^' ^1 Dig TFT21 ^ HH^O^ SS^Oll CH^)0|H, ^ 
H 563^ S^-^Oig TFT2J p± 2^1 UEKh 

Qh^o^ E 701 j LfEH^j W0L 5^ 2^(563)21 B¥fi g^l 83^(5^4)01 "ttaSD. 100 
-400 nm21 =MW 13^ h E^ ^71 ^Al^# EHEiy^SS^l B JB(564)^ 

2iQ. 3 ^3(564)^ t^(t^ 3^) Ah0|2J xH^7l ?|uH ^SQK i£th 3S ^^£1 

= ^ °3l EL°42j ^5 2^(563)21 E^SF ^iS^3 S^M °^E^ tPI. 

- - 

H JB(564)= ^S^OIHS, 5| §gA| ^7;H2J §2^1 g31(HI CHSi" ^2J^h fi^SD^ §0fl S^oBO* « 
CK B a».S -aWSS h J3(564)M Sit!" ^HOI £IE^ ^1 §3.^011 

"gog-jtti, tsi^sol a^sra-^sa.^isi- waoi ; ^^q. pi in-, a^ia. e^-aw °' =^ 

:g o S# -gsf ^ofl 2JoH ELg (565)0 j ^^siq. £ gAI KUWAIT , §S S H1»S|.^.#: ^3L. 

el#£s xig^tfe §m '£^tnot: yo. ^* §s ?a#, ois#, ss *&t;i#; saf 
ois#, v s^ ?a# : ;. a . -Bason ' -chsj "-aw ^Aise -ass*: fl*...^^ 4^1 el#£s,xissid : pi 





:t^: a^(S^)(563)> S! EL#(565) a - ^(556)1' 5*^^ EL ^AK567)^f ^^D." 

S=^(566)0| ^> EL..A»i5Eft)«..-Sa«;.B.3l 2ltMIIAIWI0iaW(558).e a»F&:3!0l .S2R0I 
:.QK 3 IHA|Hfl0l^^(568)g. E^^. lthv^^^:a tfSSSF ^ifiSHtte .SSS?S "%SEIJ2> 

c£^. §S°»-2j*: s):#SS ; Af Xl:§aQ, 

0im> "Sfifi ^biEra (ccverage)M- 3?-^ S{0f-.ii-A|B|0rflepSS . : AISE|.£ 201- Hffipma, ^^ - ^ 
oL DLC(CK3IOf=ES. &4i).5fs : AJ8*t£'-3!0| -fl-aWOICfc DLC SfS" 10Q,.TcS£2| SEWI-At 
"-SJW-, B-"JW*Tt^S» EL:"«C565)«M «G»OT ^£ SICK- -S«h -DLCSfS i^Ofl .CRtl 

'.*g-*E!-' ■ffiU*-:3>!39DF.:EL ^*l:56S)a• : .t^4l:« > e|»l!B f $ SiClf; [QEFA1; -BStrSSS-' ^tSofe §3" EL 

■#(555)01 mm.^ swss "^'ach 
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(BEh^^B °'£SB SloR &±e*(CK)IOhSEtt E^Sfoi H^^)(570b, 570c)OI AlgS 

D. 




3»XI #?l 9^?*!£S ^41 B" 4^ 2iQ. • ~ • 

U\%n SKM, nXHy^ TFT(601, 602), ±£l§§ TFT(nMH« TFT)(603) S *IIOjg TFT(nxliy^ 

TFT)(6W)?F sfljoi gE^^l ?|2# ^ B3M(501)gO|l 0|Ei*> XII 332 01 HfitJ SSEI 



A. TFT2J fll^ggOl 37fl EteSfEIH, ^B2J 9! -HIB9 tftifl ^E 21Q. Eth 

a^j tpt q. el i^l ^ eas ?iss as bs»(?ih ^hb smuoii ouswois 

^ZSS ElOi 2J?I IIHSCHI. DH^ §1£0I °IH ^TiW EL B»§«?l- B&B 4 SD. 

Eth £ 6(A)B S2*|0I BOL TilOlM §92!B B31 *fl 1 71101 M 2=2h S*EI= M£B 

fll3^°S/A|, ST ?HEID1 2Jt> SSHHI CH3H EtWS ^~ nxBHS TFT^ §gl 

^E SICK [OEMd, £!£IE1 2fe EL BBS*!?!* gSU 4^E 21Q. 

EtJ-, S 4'A|01|2| EL B»3»2| SIS 7£2J D4]^h £ 8011 UEWQ. a £AIOflOIIAi=, UAI1 ^§ g 
^tSoPI £|*H ^ SIS (301), th£^(806), >il01M^ ^§S|S(807)1 Jtt^fe SIS ^£ 

?h UEH2PS gf S^SHO* S SA11AIS«KHI '7§S|S= £±A 7£SIS a TilOIS 

?SfflS(801)£ Al=e fl]A|^E-|(802), EH Xl (A) (803). EH*I(B)(804) B biIH(805)B StJtiO. 

uMsn =?m g^sj as (as aiois es owsn ^ixise nsgpi- hxka) si 

(B)B CHd^KH H5B ^E §# ^ytHOt tICK >ilO|M^ ^gSIS(807)= AISM fllAI^Ei 

(808) 9! U1iti(809)M ?HltCK £ 4M A| = M &i!AI^E1~ A|EJ= Ej| XI ^Ei (802 . 808)S Afgl 

^E SICK 

s ^A|Otl(HiAl^, t r ^¥(806)^ C^2| th^M ^UlsUl, EL D^2| s^Qll Xil££!Q. 01 UH, EL 

^gslS(801) 3 nO\^ ^?^5lS(807)^ nzHy^ TFTS. "g^EIH, S€ 11S^ 71^ ° 
mo^ a1 - £ 3 ( A)M UE lu| EEMOS SISS SEH°J CMOS 5|S£F HUS^H € UK, 21^01 Q 

^ g^rUrAI^, CMOS ^gtlSS AFgtl EL ^S^l^ 3 SHb^OilAI S^2j ^Hl^h^l LIU 

m\, U\m NMOS A»*KM ^&SIS2] S^OI SRJ B7WIQBIE §CHt^ S^ISOI £12 Sr^ 

ESQil EAIEiAl-^ SfX73^ TUOIS^ ^?^tlS^ t^^(806)# 4 h S HHxIuf^ TilOIS^ ^gt!S(80 
7)SJ CHt^^Oii HHxil Sige 8a«B0t ttK 01 g^, ^7H^J TilOlM^ ^5|S~ ..SS^ ^ 

ion BjoH g§ >iioiM HH^e ^^san, ais ^esise t\Lm uh^eide^ tuois ds^f qe 
DiioiiAi^, a: ^Mtis^°i ^esjoi eaiei tis2j xn^ssoi & uMmm.tm ^ 

:tSEISv ils: ^.SSrSi- 0/A SbflEI-fflS-, SIS/ E^. yMS flSfiF '.aS' ?SSI-S0ia|2J tE- 

El flSM ^ ..^2^]^QiI ^ S>iCK E^, WISEI^... DmiBSZSAilAi MsOl §g5.t§ai-||^ 

oil •tt^sB"* 2i= a^s a?sD-. - 

EL ^AFM S»Wh««:-H*(«3):Sal)t4SBa-* S" SIAIW2J EL .WS3XIV E 9(A); a/E 9(B)"g 
.^SSHM ^So^lS tfCh E ,5 LHAL E : 8Qfl Afg& ^ ^.SM^.l'fiAl 321' 20IQK 

9(A-)0il^,.EL :-i»2J T ;gS. v .SSOL,^a.fe,^EHS|.. SE.EPfe LfE^El,^.. ,S."-9(BJfe, SA^fc 
: -A .:a^t'DEp:S'*lt^BHEffl Ef/ g^S^AI S 'BDl S ^^sfV^gSISS iaSCH5K.v 

ii#fc-80BS S^^M .LiEftHH^ : " *S-;^^ , Bd7S"-7ltOIS-*;^SaSBmEia!D.- ?. E^- 'S3£ ^901.g? 
^MbH :::«»| B :LFEHlH:H/ .902^ Xil I. B# '^fi# .UEfLHBIV s v 2 ¥i 903S*ai?2rBB. '^H#- 

'l^ElfeH-'nj'B.S-¥Xr(907>S\(HiaJi42! »l 1 B» *3B(9O2)LH*01 < '«l , SaD.. " 




- Ajs* ^dtTEFv TOfei FPC°h EAIEIAIB, FRC0il= °]ill HHi! .3IS(WB)0J. S*KI9IUy. FPG^ 
TCP(Ei|OI^. ?H EICH nH^IAD^J ^EHS ^E'SiQ. E*F/ JCT C06(chlp on glass)(Hl ^Jte ! ^lt^ K 

M.^I.4E;SID, , _ 

e g"J« : Xi^- : EL:B^sa'= fe ^^i^-s^iM ^□i^'me; fpc ; tcp e^/^b^, 'Bis^f^iw:' 
■s**a= '4^ehb s\nm?\5. ticw • ....... . . . 



OBSS"^E-'9(BJB..A»*K)l.Ha 9£?h'MSHQ. Bia»(5Ql:) ?IOil^ S^.¥(806). .B.TIPIBr'A 
■Bffla(B07)5K a'«SEK. . SFi^(8065S -D^2| S^S ^^EI2, ^..S^~ '2^ Vflipj.S/ JFT(604) 

n aevaffla' tet^cbm':)!*. s^ss -a^Ei^ i^ .s^(563)#: strefch. thoisa .9sas(807jfe. 

-nxHy W/TFT(ep1). a ^ral-TO' TFT:(60ePh.B4Klc ! NMOS SI S ( E. ;3 ;; S5)B. AFg.o JB1 • -S^I.El / • ; . 
vSj4.--S=(563)S"- EL :4»Sj g.^\^m.^atKK". »a(5B4)7l» S>^ 3^(563)21. SSOO. ^sioi-'sK 
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PiBi ^«K901)^ M 1 S3 "IB (902) (HI $^ISQ. £X|2f££ 01^013 ±iHlQIAi:>> HlgaOi 34 
HI «XH(901)2f EL £»AK3I2| Z^m SXItJQfe SI SySBOt *0. OIWL XII 1 S3 ¥XH(902)2J LH 

^ ^xa(907)s «9«b*)SQ. an i ^xh(9Q2) s s§ ^xboovjsal oa^ai $t&\ m 

gEI^ 20I H&SjSKlK S£1LK H 1 ^X8(902)^ ?fet!" £> 9E£ ^2>AI?IXI 1 
§£ ^«a= 2! 01 f£*>, JLim S= 713? E = gWI ?I5K)I 
^XH(9O7)LH^0il *£.21Q." . — - - -\ - - 

a_ ^xn s^i ?ioB hiss ^xb(90?)= ^xboodi ^stspi s=r*n ^im ^tstio. 

a gAIOBMAIS, 9\U\ ^XB (901)1 ^gofe lEh±ei 7l5K901a)2j XI93AL FRP(£° °EI S 
Sf SE^), PVF(l?^s^ gEIHIti), Mylar. SElOfl^EI, E£ OBHOI A^S * 2JD. 
[f§og e-fc5f(*M. QOIO^E^ E!£2f)(901b, 901c)£ Ss^HSAI MEh±^ 7IEK901a)21 gf 5 
S#W 2-30 nm2J ^}}flS ««SQ. .01 gj goj ^A!t^~ IE, tE^ej 71 

*h(90la)2J 71313£^ SStJQ. E*T, ^5|(901b)?|01l SSB(S«5!25c, S§ SIT 

~XH (907)1 AFgSKH 5HbH ^XB(901)^ ^ t n 2 ^XH(903)^h *HSU££#I ^XH 

(907)2J =3(^9)1 §1 ^ SIQ. SI 2 ^Xfj(903) S Xfl 1 si ^XH(902)= §St!" ii'i 
4E 2JQ. 

EL iXH ^It!" S5 ^XH (907) I'il^^l , EL £Afe SR5*| *EM.' $ 212, 

^EIEJ A^fg ojt! EL^SJ i^f ^3A|?1^ £71 &' IT= §§2J g^7|- ^ 21 

Q. [&EW, n £!SIE1 3£= EL 31 4= 2iQ. 

[4'AIWI 2) 

gAIOll 12J EL 'WBSM2J ?3SS& EL ^SM7I 9\ti ?3&2|MI(HI CHoH E 10(A) a E 

10(B)! &2«K)!"«A|0| 2m flg*CTS «3D. £ 9(A) S '£ 9(B)M UEM 2Sr SttftFTIU OIM CH 
§£}4 §^ S v i SXS SAI^Q. £ 10(8)= £ 10(A)2J £! A-A'l CU-Bh £01 

Q. 

B ^AIWICHiAl-, S22|o S e^sk^i, DOIOeE^ 1001b, 1001c)OI ° c S^Oi! 5 

H£! (S 012 ) ■ «Etefl HKJ001 a)S TFT Si EL ^ACT ^3 ^XH(IOOI)^ AFS&jQh 

(1001b, I001c)# *a-^S|Sf(1001ft)21 gf i^CHI ^^^1 ^loH , l(rol l) E^ M ^01 A^l 

M1(9CT?)1 A^KDI, ^ihH ¥XH(1002)7f ^' A I Oil 1011 [&& Xil^i EL 4rArl =?m\~ IWW 
eiq. lB^2|(l001a)]lh MB^^^I, ^, M2°|£g ^^^i ^^(^<5L DOIOhgES. &^ 

S|)(1002b, 1002c)Ol g 'IBM aS&OWa) ME^^(1002a)S _ 5HhH *H(-1002)£ -ASBGh 
• S.Vt) ^XH(1002)2J ^ S.<2(?t&X\E\^)£ M 2 ^'g S3(1Q03)S-BS:»aSQ. 

rfiiAin 3] 

tf-Aioy ion urn 'wssiSmM nana* tft(6od^ bgag«a jns"*«ai] ^ Insnra tftxhk^ ^ 

JFT(603) 5j 2^ XDCHg TFT (604)^ 2!t«^2!M^2J TFT^ 2^011 CHoH ^AIWI 3m ^ 

S 5(A)WI UEftS- ^EH2| »BSM2|. .61 AIM 12h €B*»- SSJ«.2|«I..S , SBD. 100-190 

nm2J =))1|# tm 3^SKM01)OI ^fflEiH &gOfl 2j$H ^^EK/ aiXI^M .0^3(1102)^ hx«^ 
:'S TFT(601)Oi ^^£I~S^I011 ^^BCKE 11(A) &5), 

./c^)2J .^ES l"03):.a ^i^i'Mw 1 ;'^ (jip4)0|:^^tKE 1 1(B) 

— - -->-..., ^ ~ • = , " t "' ""71 LI; 5. 

*d Aj' 

>□(£ 

diCH : Ai, .^AlOtl ljrf.-Stt» SSO! 4t»i' 2!D. ,B."tfAl6l6l|->d&; ■»sa^(iia5)»--A»*ipi-* 

dd nXHy^ TFT^ ClgEI^ TFT(^, ^^21 S nflW TFT)0l 2, BEa^(110B r .110B)» A^ 
.^ra .S^Ej .n?HS^i-TFT^. ^^^^^^^-TFTC^.: nztt.ySKTF.T.JO.ID... 

's»sf; &:dAioii7f^aS,'-a^' saw ^B-ss^i ciea""fi4!2i ; TFf ^ -asiSsHg tft^f i 

ttaOI. E 3(B)0B LIEhtf BJM0S/BS - SiQ; 

s ^Aiifli^ ^aiAi.#E-.sa2j *-.aw.ss2i>.prsi; ws, Mig:&E^^M"g7»^ 
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[gAIOfl 4] 

:?§SIS Si TilOIS^ ?SSIS2| 2^ TFT7F NTFTSAI t*£EI^ g^Oi! CHofl E 12 LHAI E 
14^ % y Zt\G\ tfAIOll 41 fiS«WS *!D. £ ^Oi) C0S2, nx8^ TFT°>§ MSi* AIZ 
S AlAI^E-ll CHdoKM AtSaCh 

- E 12= TilOlM^ ^§SIS9 0111 UEH.HS 20IQ. *E 121 tBSolS, 4«3(100)S TllOIS^ ^SSIS 

9 almoin, ^d(ioi)^ taois^ ^esis9 tnui^oo. 'ma^'s d^9 tHiH (t^m g^i^i- 

2*!EI£ ^£1 L&tfQh E*J, *bHIH*= ±H0OT7J 012 ^EflOWQil St> f # Dlx|AI STE^ $f 
£ SIS1 LfEP^CK . 

^3, TAOISM QI3Q (100)1 gSSWS □ 3 01 (100)^ 3£3<OI*l£, '3 g -*!3 0ieh Xlg 

Sf)S S£D. £ 12011= d2 Al K (4!2 A19 ^£CHI CHSH ^CH°i ^S£S 01^013) 32 A1-UI- 
(bar), d2 A2 S (3S: A29 ^£(HI CHod fiSHS ^S£'S 01*013) 3S A2-UK ... d2 An SI (3 
H An9 =12011 IWM 2ICH2! 3S£S 0I*CH3) 33 An-HH B3SM WSJ 3 E -33QI DilAiaa. ^. 
2a?H9 4! OlflOl HHSaOS- 21 01*1 V $ 2iD. 

AiEHAioj ai^j. ^|0| ^SISS^Ei S^EI^ TflOIS HH29 ^(Hl Ig&Q. Ofi^jCH, 

UICIS 3EH^ Olcll0|(V6A) SAI1 «*{■ SK**^ SISEI3, 71I0IS HH39 ^- 480 7HOII2, 9 b|S(n=9 
Oil tl&M CHoH 338 I8PH9 3 E -^0| fl?SD. 3 E -S3(I02)£ £ 132| i&SECHl UE^ 351 2£ 

tiCK £ 1 301J UEK* Hf2F "»OL A19 3>m*>?t 1013, A29 ?uK*= 2 , 0|H, A3^J *Hte£ 2*0111, 
An9 *IEte£ 2" ,, '0IEK 

:?£^(103a)= 9 1 £EH0KI NAHD SISCNANO fll'SE XISSJOCO, ^£^(103b)^ a 2 ^Ei|0|A| 
NANO SISOIH, ^2^(103c)= »| n ± Ell OKI NAND SISOID. Hfit!" NAND S|^9 >1I0|S HH39 
S £3(HIA1 n?H9 NAND SlSOfl CH«*JD. ^, £ SiSOII/dfe, Q3CH( 100)71- Q|-^9 NAND SIS 

(hi 9*h ssasch. . • 

n«HS TFT( 104-109)^ 2t*EI0| ^9 NAND SIS(103a~ 103c)! ^X1l^, ^7 1 NAND SI g" 

(103)1 *|«| 2n;HHJ TFT7F AFg^D. ^ naaa TFT(104~109)^ >]|0|M^ . 

(I02)(A1,A1-HK A2.A2-dK..-. # An, An-hflOS ttlM S^SD. 

HAND 5lS(lCK3a)2| S^' Al, A2,,.., An(*5X|EIM ^_hai-.o^ ShLKH El £ '7\\D\ Ml ^1 

^ -»S'-nXB«! TFT(104~106)^ ^2 glM 2^£IH, ^ 38 .BSflOWM CHoH S# ^ S^^l 
•?UISH2 Mtf(71)M CHtH S»'-Eaa. S^^l ^dltl-Q. A1-HK A2-HK . . . , An-HK 'L1I7FEIM &m 
2*£S 7"lt!lj)S VHJOI 2^EI= "HIOI'MS ^ nxH^ TFT (107- 109)^ ^11 ^ S^Q. 
SIS S'JSSI nxH^^ TFT(109)°1 S'^8 8ffflM( 1.12)011 S^EI^ LH§ "SIS E^BJ n 

-ntiv tft(io?)2j =aas -*^>d(riT)M s^anK 

HF^ ^OL H • SfS CHI £lCHAi, 3* NAND SIS- 31S S^S n7H^ nxH^^ TFT Si SIS 2^ 
6! nPHB] nXHH« TFTl ^UIttCK. \ -rOm' NAND SIS (103a - 103c) & naWS TFT g -flejfl-21 i - 

■■ttM affl/d AiS QSCh . ^. «HJ2|-*B(fl(H1)5!0'l t^tHl , >!^^1^; P^^IOI NAND 

SIS2J Oie«OI°j B¥S^E1 9^'£S <y^EIEH dSll S^^Q. 

BiiH^dOb^ NAND SIS(103a~ 103c)0il 'CHS&fe Q^2J hHJti(1 13a~l 13c)M S^SEK 

2| •MBt1-13dr- 11 3c)fe-na»B.TFT( 1 1.4— 1 16)1 AI-S'&KM. SISSD. CI3CHS2] §^d(1.11)S nM^S- 
TFT(114)(*il 1 ram*! TFT)°J "HIOIS01I "aq " flSSAI' S^SCK" ntm*}* TFT(1 14)^ g 99 
: iWC-n7)M a^a=-^^S"^UBF3;' S^^(HI S.3EIS '-TfflOlM HH^! (1:1 8)011 a^EI.S- EBS* .^bl 
.tKZI-: niHyS. TFT(115)ia 2.:n»H« TFT)^. S>3S ■ S"^-'"fV rt )X1i^bii;-:BS^EIfe >IJ.0|S1 =?m\H t 
^.S.3fi! 2^Elfe:^^l ^Himil,:?tfOIS.HH:a(rj8j(Hi;:;Q^Ei.^ E3l°il SUjSlOl, 

^C : s''^s^ niii^ : ^ a%';i. nxiiy^i tfT 

.Ef -^IS S^EI=. ^. 2 ; nMTO/TRC'nX(\a*-TFT(ra.))*'?UBW- J "a- lr..rrtrH*f TFTBI EH 2! 01 
:EI.= ;?l!plS-fi ?,UISO, ; 

rSl-fi^ TF^(li6j'(Stv3 w ^BtB TFT)M : Elfi! flfi^»^H£/Ai5iC SS'd'(Va)CilS)Ofl' 

.Efe 4:^. s. Tii bis HH>a.(ii8)(Hi s^Eife E&o.°]i: ^Hitta. ^.ss sgtf'(Vb.):(ii.9)&.sxi as 

Sig UHH-2i...a°, .WIS:. ifiEl^ nflWtt -TFTf 115)21 ilVfl^^a. W2Sr/:.i^E|^ - nxliy^ 

tft(.it4).2j. ay^sr wi < wm:.&mixo\ ib««s ^k.aoi.ot.;^sij2! : '' stJtonAi.sj -g^ 

•si a^ioid. " " • "" * " " " "* ' " % ". • ' * " ; ' ;.. 

TETcn4)& (au-or*fiEi-n-as-.^oo"Ai>.fi3E-aiii : . il fflsoo-, .-itfiHt!KTFj(ri!5)fe cauoi-a'fi-a ^ 
EH.oii*i);^ s* ^ : EH7HEjoi ^ ;3isvs:sd.( 119)9 s.sroi .Tiioi&^H^xiii)^ ; . 

« aatii. i^d ; ( : Tr^ : i^ati:.; .tiiral nS^a. 'tft(im>si .aa.^s.- 

•iia"M«--TFT(i:i5)2J..a.B^ai3":B9l UHS0II-, >il 01 S, HH 3 (118)9- 3W ?h- nxBSS TFT(1 14)9 g.^Ofl- 9 
$Bf:10|;.^7a j§3 3.a;S5^. : (i;i7).9:3aOj- .7)1 01 S BH^( 1.18)M:;^I^CK;" 

^; : 7iioiiitf(ii8)i- iif;'i?s&oi i^fl(iii)oi °i?m m&'Mi'k' ij^'Aisas raj 
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y** as£l£^ 2 S30I ^ E30I 3^2(1 M)0il 2Ws UU (a± ^3 

Af|tl = nxafii TFT3F SSEEIE^) ^ B30I g^SD. 

nxHy^ TFT<116)= S S30I >110!3 UH20 18)21 2*lg ^ S2f£3 2HI3 B-fcAI?|3| 

EI52 ^«»SAI ASSD. **. >1I0IM BH2()18)21 2 E -*g ?loH ^9! g3AI0il 711013 UH£(1 18)01 * 
S^g'oQfs^s £|a« BWSP. 3E1LK nxl^S TFT(116)^ n7W 2iCK 

>i]0|E H^Ats. bfil- SOI S^ree TilOlM^ 7§a30fl 2JSH 9^2S"^SQ. ~E "14£ ± 

?ga£2| UEKHS 20IQK £ 1401 UEtf ±±m ^683= □ 30(121), ZH»(122), 

a Hffl5(ia)« 7HiMif. aaa(i2i) si bmi^(i23)2j thoie^ ? sassy ciaa a 

« ^^21- §^m, OlMOfl CH*> £SS «Sf« 501 Q. 

E 14011 uaa ?«a£01I SIM AL EHxl(122)~ XII 1 ^EflOIXI EH»(124)'Si M 2 ^EilOIAI EHxl 

(125)3 sasD. a i ^aoixi a»(i24) a «.2 ±aora a»( 125)21 zws m;H2i nxny*j 

TFT(126a^126c)0ll 2»| «SH5 C&2| °m *{2(127a Ezr 127b)l ?UIWCK CiaCH(121)2| 
SBS>i(128)S 2 o^Ai om AjiAj(i27a)M ^mYE ni>H2J nMB« TFT( 126a~ 126c)2| 2J2J21 71101 
3011 "s^iS. g» rog 22J2J LEWD. 

OflSHCH V6A SAI2J g?, ^ BH22J ^ 64001 CK n - 1019, 640 ?H2] HAND 8£ S 20 ?H2J 

AlEMAiho b!301l *IS*»0I fi^SD. E_^, m = 8019, iS^ NAND 5|S2J 80 JHOIH gfitj- 2 
S/ctoj 140IQK7 Hl30il «!§»).' ^, 2!*f. ±± HH22J 4* 21- M 7H0I2, §fit> HMD a32j 
(M/m)0ICK 

n*HSe TFT(126a-126c)2J £±gs Ste 1 222(V1, V2 Vk)(129)W S^SCK ^, S 3301 

g^^(123)011 2J7KIS, nMtf« TFT(126a-126c)= MS d2§ SeUPIPI «SH gAIDII SSSCK 
5^ Ai2fH n xHH« TFT (126a- 126c) Oil H^S 54 5HAI El (130a- 130c) Oil A1 ^AI&D. 

Xil 2 ±U\0m EHil(125)3 m;H°i nxH^^ TFT(131a~ 131c)0il 2jtH ^^£1^ Q^2J °y ^1^ 

(127b)# ^blttO. 2^ n*H^ TFT(131a~131c)2] TilOlM^ EHxl ds:^(132)0il S^SQ. ^ 23 
01 EHx! £] 2 2(132)011 oi71£l2, nXB^ TFT( 131a- 131c)~ SAI01I SSsiqk 

OIQH, ?inHAIE1(130a~130c)0il 2JtH nxH^a TFT(131a~ 131c)0fl ^ SSHAI 

E1(133a~133d)0il 2JtH ^XlEIIl, bH III (123)3 SAIOil m^U. OIUH, dSfg £ 13# ^SK)1 Sf 

513011 2i^H 3^25 2^Q. 

imM. mmm ^mm^. a ^§213^ nxHy^ tftoh °j3HAi°i a ^§ 

5i3M Hi Tf?~ nxH^S TFT3 S^l ^ 2!D. ^ B TilOlM^ ^=513^ ±±m 

^Stl3§ §I-U7f 21* IC(S^^3~, TCP2J ^EH3 ££^ COG «^£3)3Ai HSEIfe ^3§Xl 
Qfl ^> SIQ. ■ 

[tf/jn 5] ...... 

^#513 a >1I0IM^ -^gaS ^^101 E^2J HTFTSI- D^HJ NTFTM It^PI S^Oil CH 

oH £ 15 a £ 161 m2$\G\ ^AIWI 5M ^So^!3 t.O. 

EE 15^ Til 01^ ^#f!32J (WIM UEH_H= 201 Q; 5. 151 iSm9, A|=M cil^l^Ei (140), HAND tl 
.3^(141), a bHIH*(142ph (HlAJsjQh: . 

AFE a XI^Ei( 140)4 £ 4011 UEH£ A|=3 : Ell73^Ei2| .^xfl^2l 011.01 CK Mm d 5:2 (143), »CH ^ 
,d2j~Ml# 'fltf'H 222(144), S 2S »3fl(VW(lS0); 91 S^l B«l 522(6ND)(15. 

1)01 ■THISSCK S-'tfAIWOI CH« fc .AIHM aW±E1(14.0)#- ^of# -7IS .S!sl£SAI :3»2|--K!rSfl 
ffl3'(14%~147t)3K.WAlSCK ^X1I3.,. 3JW 01^21 Q^2J MS-gm:tl37F S|« t S S^IOi ..Al.iip : ..M 
:.XI"iEl'(140)* ttfittEK 

:S .:ll3(147bf^ '^8«^S40100l:\ffl^ra-..-^« " g^#, tlS(1 47a-M7c)v E^2j. 
:NTFT r: a;.'DB21 NTFTOfl' ^oJ S^SCi.; 

||-gg ti3(147a)2J. E«2| NTFT(148)^ 2s2.(143)0il S^EI^ W0I31 ^.blpm, £ 

?3(B)0fl .UEltf ^°i--EDJ40S: SI3(149a^149c)H 'E-"4M:"CiEftS-*2afc : WS' H?«H3^aSCK.. 2(150).'. 

•sVs;a8:s3d(*w;>oiii : - i!(.i5i)'s sw ssf ss&(bnd)oiek:. . . 

■MW-S'S- 5l3(i47b)fe NTFT(152-)2J ^01371- fflfdi 252(144)011 S^EI^ 3 

".SV»|2I*H2, MH-IM tl3(147a)2J gfitf .»feCf, 

f!3(147a)2J Mq"2'(153)" "S ia' L rt- : a3'(1 : 47b)2);;/"i^ a3(155a)0ii : ^SW. 
|5 HAND 513*041)1 -3W2I NAND f 13 (155a- 155c) 5? f (BfAISEK fifSS', NAND fl3*(.14V)^ 3^H 
0|Ahoj q^oj NAND S | gs . "gg-gS- aSOII. CHgMCH §H_|-2| NAND a37f HI5SCK 

?HAND: a3;(.155a-1|55c); ES2l.HTFT.(J'5R 157) a. '.pg2|' NTFT(( 159)01 2|$1^«S!CP. 

NAND ida(155a)2| I E^2J NTFT( 1.56)^ .^^2 (153)011 ^'p;,^ «flJ}5Vfflj 

^/a ES2J NTFTC157.)0fl 'S^EIfe EEDSS^blttCK E^2J NTFT(157)^ ^2(1:54)011 
g'^EI^ 711013, ES2|/NTFT(156)2J E £0-2] Oil g^ElS 4^, S.Wfl C.158)0fl S^EI^ Ecil°ii; ^b| 

NAND a3(155a')2i: iq2'(i^8jM '^MOS 1 :. a*S ( ; 2l H|£t.-'.Ms?* ? SjE . "Xljl! 9- ).(J61.a)0il. .'S.^'SCK' . biffl'^ 
:v 0 42)2i: 37H2J EDM0S.;a3(161a.4 161c)7HV0IIAlSD. flSSv tfl : ffl*'(142)= 3PH 01 C^. EDMOS .31 
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SSSSSQ. 

EDMOS tl^(161a)°J gS, E**21 NTFT(162)^ §6*2(158)011 2^21 = *IO|E, ^ SSI £S2(VcO(163) 
Ofl 2^21=- °' 3^2(164)(£^^2J TijOlM «H^(H1 oOSt>)Oil 2^21- EM2!! ^blsUl, 
2] NTFT(165)£ #^2(164)011 S^2I^ >ilOI^ §« EEfl°J, S! § S3 §53(160)011 2^21 = £^1 
?HttJQ. - ■ _ _ ' _ _ / . - 

£ I6S i'^i "Vsaksj ^21 uekh= so'iq. ~e iswi" lheT^ #71 ±±« 7g*i^= si? >n 01 

E(165a~165c)g £ 15011 UEK! « 01 Eft ^gfflSOil ¥7K*fi3<W egEIH, AISS 2flX|^E1(140), 
NAND 51^^(141), 9! bHIH^( 142)1 *!£oF= 2 HI- SUB £15101 AFgl ^ HQ. .0I£1*J 92 = 01- 
?g# ?IM 2|£S 201 Q. 

g tfAIWO»/d = . 2JH2J E^2J NTFT71 SS 7101 M (185a~ 165c)0fl 81S HSSQ. 012^ S 

s saioin. as §2 sim ^Ai?i7i sitt ^ekdiq. 2066)^ a# aaaoiQ. 



a ^AIWICHIAI-. SJSf, QXIB ^g S^KM 4^3213, E I4M UEHi! 2HXK122) 3! fcHffl(123)£ NAND 
li£^(141)0fEH0fl BHxIl ^E HQ. OI2fe fflfflS. E UN UBB ^SSES 0W3H 9g 

£g »2HN7I ^toH, 2H*I(122)7|- JOH ^E HH, S IBM UQtf H» *10IM7t Mffl*(123) 01^3 
±EilOIXI3A1 *7«| ^E HQ. 

S£t* H*2F i/OI, TilOlM^ ?S93 5! ^SaSS nXH^^ TFTDij 2|«AIB ««SSS« . »± 

g g ?g£|£9 S= TFT^ nXHyS TFT3 SSa 4> HQ. E*h 5 BSS TilOlM^ 9 §51321- 

±±s* ^gass 21^ §*r icsai H3Ei= eu-ssoii ^§1 ^ hq. 

[tfAIOl 6] 

E 17(A) SI E 17(8)= S »82| EL BfSSMSJ 2| fite ^2 A02M2J :?S2| 0111 UERHfe 201 




NTFT(1708)(HI 2^BQ. 

a ^AlWISj »± S« 922] §° oRJ-2| m± •*« 6 ?H2J TF"Df THl^EICH 2Hg ^ 

Xil^ OilEBI (SRAM)s S^Q. Oil ^X-II^HS ^So^ . Q^2J E^2J NTFT g Q^2J D^SJ 

NTFTS smm SStCK CU-EW , B ^tSt^l SiOi, 6FQ2J £h± A-iia^MWI TFTHJ 

s ^AI01i°J ^521 g?, E«2J NTFT(1705)^ TFT ^*Sol~ "19, E^2J 

NTFT (1703)^ 2^ AIICHg TFT StVB ^tlltKF: E^ E^2J NTFT(1706) ^ 0^2J NTFT( 1709) Oil. 2joH 
ojBiEi fflS2K E^2J NTFT(1707)- S D^2J NTFT(1710)0il ^JoH ^21^ SHEI-SIS^ m%"±\ 
CH DUE El 71^1 ^t^Q. 

E 17(B)^ E 17(A)0ii UEtyj Z)W^ S€ ^ SS SS<^1 ^HIoHl CH^HS HHg2l~St 

± qii2J 0111 UEM= 201 Q. OlEitl" ^^S/ ^ 5te Ail 321 ^PJ HHS2| .^^ ^21 
Oi Sh± a£^[ 67 W ^ HQ. 

a AI0U2I S BTS* 4^tl5^l $|^H ^AIW! 1 LH XI 5§ Djh: ^A|01]2FE BVW ^ HQ. 

-ltfAIOB-7] 

/tfAibg 4 e^ 52j -^gas :'i r 'Moisif- .^fifsfe^'a^SAi-Swoy' Aigi ^ .hO. ^> e 

3(A)M UEUd! EBiOS .SISMS. S2J2J -Sis, E 3(B)0fl LIQy! EDMOS- SI : S> V E-.. ;4M. .UEKB AI-=M 3IAI^. 
-H/E 13DB LhEfyj >!I0IM^ ^§1IS, S E 1 4CH! UEW ±±m ^BSSfe .-MS" SAIS*IS°I ^Mtl 
tt ■ ?|oB ' ASK ^ HQ. 

^aaAi^s^«wa.;"2!«i -aS]CFfBj7h--aia. p iiiaM ^-^sife .ws^smi ^e^hck\.^ : § ems. 

•WepK f raw a4a# -ai ois' ^heich n?m(jmm .-suttCk ic^k coaxa-s^sgH^); ^-ss^ 
7is^>khi is*m ; . ^e. hq: " " 

i.^Aipa:-8]j 

; ^ BS"S ^tStiOil H0IAI,.m^ >U0IJ^. TFT(2^H^^v ^ ^ EH 71. TFT) 3? I- B(fop-). WOIM; TECffltl. 
:-?ho^^ gaoiua TFT)S AFgi^E .-HQ."' 4tt SEfl .7IB(34!?ISSfe # .'tf.Elff.- ; 7l5)^rtl S 
«£IS M0SFET7F Afgg ^E HQ. 

.;s,SAiOFiia. ^^s.&^m.^t«^i ; ^itH ^Ap i,lh.?:i : 7S oi^..^ : Ai.oii2tE.i^i^ 

.'[^AjOll 9] 

B ^^21^. ^§Xl i 1 2H§ "SAISM& .QStt : :37l 7j?2| SAI^.^Ai Amm 

^E HQ. B ; g^SJ-271 7RSAI, bltl.fi tISl ?H>flE^. HgS.21.-iAISXr(flE- SW« 

sAisfl), »»"udi7ioiff ai^b, ,'»^fiQfiv inE^oj: ffl ^y gsa ^ ^Ji^tm .-'-ss-bw 
: 7i(oiss s.^Ei, stHSi.atPL •ftdH^':-7iiS7i:.Efe'aTO-.ai r :g)v.'af : 7isuHas asftts--*.sK^- na : 

:9flV HQ". ^7|-SAK Sxl°j DtlS^ E. 20 3! E 21011 UEftfCK. . 

E 20(A)(HI=, ?llOI^('2d01)V lHIC)li(2b02), iAI^(2003)l SVfilc.'EL. tfAlS^Jt'WA^EIDT SQ. 
S »S2J-: .tfH* ; »M S ^SV-.i AlSttl ^* SAI¥:caO3)0il ; -Atgl: ..^HQ;: ' IAft?( 2003)00 av»SS*l 

?fi- A*s»ra : * EL«BS«^.3&a' ^>^oi7i/-ins'op^:« EhpiM7h .^^afi^sAi^^ ^i,,^.! 
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£ 2D. 

E 20(B)0i]^ sjtfl(2ioi), £AI^(2102), MS gJ5?*(21Q3), 2?R ±S|*|(2104), UHEiBI (2105), a 
*£!^(210S)S £*>^ blGS 7KHIEF7F OflAIEICH 2D. 5 «-«oj «^xl 3 °-^S SAIgxl^ SAj 
¥(2102)011 AFSi*' ^ 2D. 

£ 20(C)0il^ Exil(2201). ..£AI¥(2202), g°^(«BKP)(2203), B 2** ^£lxl (2204)^ Sttfe CIAI. 
1 9FMEF7F OUIEICH 2D. B »S2| ff»3*l 3! °-^§ SAI§*I£ £AI¥(2202)0il A^ £ 2D. 

£ 20(0)011 = SH(2301), 71 WH 21(2302) (CD. LD, 0V0 §§), 2^ ^?|xl(2303), £AI¥(a)(2304), S 
£AI¥(b)(2305) e# 2£»F£ 7l^0Hxill SF£tffl4I S«(SSI, DVD SH0I0I§S)7F OflAI 

£101 2D. XA|^(a)(2304)= SteJBSS iAIU^Cil AFgsjQ. £AI¥(b)(2305)= ^ ^XHg 
fit SABFfeB AFSSQ. a m^xj ri SAIgXlS SAI¥(a)(2304) gj XAI^ 

(b) (2305)011 £ 2D. £71 71^ DHx-jjl S"4fcJ- aF# 3M£ CD lEflOIOi §*| £E£ 7HS7I 

21- SXISS StJiCFS 21 S^oBO* ft!Q. 

£ 20(E)(HI= BX«(2401), SA|¥(2402), 2F£ 4^^(2403), 2 *T £91 £1(2404), a WISEI ##(2405) 
# S*JSF= SCHS(OIS) -S "E17I- QDAIEICH 2D. B i» K S2| »»3*| S SAISflfe 5AI~ 

(2402)CHI 3£i ^ 2D. OiatJ ft CHS ^SE1= #EHAI (HIS El E^ g£fg OAS SIM AS** ?\m OH 
xflOII §S1 7IWF7ID. ^7lt»- SSI XH«I? ^£ 2D. 

£ 21(F)(H!= SMI (2501), 51101^(2502), SA|^(2503), a 7|£E(2504)# 5«l£ -ffl±H 2SE17F Oil 
AISLIOi 2D. S S3 2) ^SXI S, 1 *|«.aAI3*IS 5 A| ^(2503)011 Sj§§ ^ 2D. 

#7! 271 7I71S ss °JEi^' E£ CATV(°2 M9bllS!)2F ^ £IAF 1£! alSl MoH B£S gap 
SAIoFH, th^ §S SAI7F §7F * Ail CHI 2D. £7 1 dEAJ^WI #7I EL WSSRI* AHg5F9, EL 
gfa§»2J §S ^E7}- OH^ eOl-^71 UHSOIL A13 SOI £F2# ZAKf 4= 2711 SD. 

E*>, EL I> h &^*|2J 5WS 2H15F7I UBS OIL ^H"^ 37J7f 71-^ ti" ^01 5L|£^ §S 

M 5AI§^ 201 HH^uKIK CKhAi, EL ^S^ll ^CH^ BW^KHI, ^1 °AF SS7F ^ ^ 
1E1 S SCISCHI SAIEI^ SAI^Qil A^W llfl, ^ §S7h bHS°' H|^W¥M ^Hlo^ m 

^^£ih^ ^^^h- 2oi uny-^isio. 

017IAI, E 2is ^CH^ ath7IM dlAlt^ 2^SA1 , ^5 ^2 2601^ 71 ^t«o|— §ST¥ff LiEF 

LHH, §T5 ^2 2602^ §S SA|. 7I^# ^tlo^ SS. SAI^M UEHHH, S^¥(2601) S §M 5AI 
^(2602)^ 21^(2603)01! °1tH §^¥(2601)^ ^^^(2604) 31 ^?|x| 

(2605)^ ^HIoHI, £3 JEAI^(2602)^ ^^^(2606) S SAI^(2607)M 7Ult»Q. 

s «^oj m^xl SL> ^§ SAI§X|^ SA|^(2607)^A1 A^gl ^ EL ^^XlM 5A|^ 

(2607)011 MgV g^, ^EH^ 2!5f7|2J ±H| a^s.gg^ HHSOil ^ ^AH 3EAIt,^SAN 

E 21(A)0il L\EM ^rim S5F7I2J 3^, 3AI ^(-2607)00 A^S EL ^Sxl^ ^Aj(MM0S ^A1)l 
50, A^AFEj XI ^ E^ £m B^\Q\ MS*m 21SoF7l ?lt»- Eie AI^S BW7IS Afgl 

4= 2Q. Etl, il^BJ ?|E(5E)M HEIoffi 0|D| 2§£bIS SSI SAIUl-E^ 

S 71^01 4 2D. 

Ett, ^?|xl(2505)# AFSV UB £IE! ^AI7IJ2 ^ ^?lxj2j A^OI .Sg« UH- ?IEM §7FA| 
■BSSJW TRi 2^ g^- a o, Q< d^oi, "S»S7K SAI^(2607)2J ^|E7I- 

B?mn. mttM oil ?i em &±aiu£s<w Ai ^017^ ^^iD. zt-K mm a^^^s. AFSV 

S^i ^71 aSHH'5'AI 7lsOI EI52£iAI*Sf£S AIZ.K TcllCHQil HloH @i=EIE^ o^. 71s* " ^tJlttSS 

*i ^ui7h'«t!aD." jora.t?'aoi..7ifeS .^^s-.^gs. ^e- ait ^eBtiot «jei. ^ ' 

E 21 (B)W=i .^01^(2701), fiA|^(2702)V SI 22* a(2703', '2704)1 IttlS ' SDS'7K 01 Al 

t aoi: 2D., -s arasi : ,atas«..a f ?ia .SAi^ : fe..-aAis.<z703.)oi: r ai.««;^,giD..; ,Eti,. ^ ^aioii, 
/E 2D.. a^«l^s^-«^^>^«(2TO^)flll■■.■x^«^^; s^-, aa^jajiisftgwjw^s^a 

itt, ^7i 37 1 §xi^ sAi^oii ai^eis a a.s iAisasj ,»:4Sa»' stmra-, AKS &. 

. g ^3H1 ?l EM- EEEF-a.»Ah'.*IEg:..e2*K£:3l&a ?U|.W:^:2D\-/«.W,...0|.ath : 7Ji&.g'SW^*: 
•0|©*TEL NMOS'sl^CHI' '2JW^"««S tfe' S|fl'-Efe- Stf ^Af)#'.^xl^- 

"s levgai e^ -^oii?ioii :ccD(S3r ^Af)M ^xi^£^ ^^id. a^af^ -Afs-aag 

*IE(HI HltH 100-5CEJ. ^MEf^HIBJ f|E7F SAIEfe 3^, 0h^2j .^X1IS0|. 5^ E^. ^AF. gMM 

^oi,, e s »asi §g s$i7F oh^ an, ds^. 37i &xitni .afs.i ^ 2D. . e^, g. 

.^A|(Wj°j-g7l SXfe-^AlOO- 1 LHA1 52J 751. 5^fu ^71 W&i§n -.a / ?SS SAI§*I1 '-AliS ^> 
f2D. ....... 

S --W3* *--4t!«£S*.W Ulg- a H .12 &lf§«l. : «l.^ ^ 2Q. CCEF 

A1/.*iBSFSAIE »g. *S|«» SAI^ 4^ 2^ -W»S«7F ^361 2D. EtJ" , SAI^Oil gfg ^^g- 
:i 5AI^. ^ -2=- 7H7F2I ■*«»S«« AFStJHSW WS-ffl^ SAI7F 7K§*>'r5Al^l 9HltkV7cl7F2|*?5 
l7J;-7l?C?F:Xi31 ^-.2EF, 
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r rriPiS £4 * W ^oi- gs§*|7|> H5§! 4 2JI2, SAITOH Ite* 

271 4= 21D. 

7ibsidii ^£sli= ok* 21 m±m ^tiitL»- a 

a^, 5^ g. ?sft|a« 2S B£H ±XH0I niH^* stsxii ±»S! 21 muss 

39 1 tWI SOW, #71 SSeffll §013 ■Ste^ ?IS« atttIS 211 ^D^si «l£ 

3 

g^t* 4 

*il 1 «HW HOIAI, #71 EEMOS SI SB- EDMOS SISS ^Oi2 1HU2J SISM ifcOTfe 2# * 

5 

•xn i vn sioiAi, #7i irssaite-Hias-woKh axil •5otek'oi§| ;««el sa.asM. a s 



«^?» 7 

71 SSI Oil ««£IH, ^ 3! 2^ *II0i©. £XH ^blt!" ate*; a 

#71 715^1011 ^£5L1=- °jbHEl tlSM ^Hlt* ^Sl^M 5^oQ-, 

8 

H 7 *W SOW, #71 7ISS ^°HD| 9012 -715!* ±*tfKr 2B\ «S£S oKr. 



....... 

12 

..a 7 t>Dii,-aoiAi,. ^7i tts^fe;uicjfiv?i«a; □4i^tpitd?i J Sf^^^ fi 

13-; - , _ . 

7i^wWsasj:^^;|^ 

:'^7i siBW'oi. as ^sli-MWsC^ra^ 
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14 

Xil 13 (Ml SiOiAl, -231 31£ S^EI^ n?H2J nXH^ . ff£ x-fl ±J} S. «iS 2 . 

15 

HI 13 *H>il SiOiAi, 231 31 S2°I0I S012I lE^q 3I5M ^3£S 
§^?SM6 

HI 13 VM 2KMA-L 231 SKM ±»£ ^^Xl^EiM S«6l£ §§2£ Sf~ WSSXI . 
g^t* 17 

Xil 13 *MI SiCHAi, 231 M»3M£ 231 § Bf» EAISMS! 21 iS25 sfe «&S». 
18 

XII i3«wi sow, 231 irsssi= uicis 3hhiek axis phhiek oi§§ ssei. sch bwl a 2 
ass ?2Ei= 2£^ei a^s t\u2\ m^s.^ 

g^»* 19 

3>IS*IM SSEfe D^BJ sfc&M ^bltJ- S 

231 7| I Oil ^2£l= fcflltl *ISt ^bltl 7€tlSg 

231 WIH tISl ^2Sfe 2g BSxll £W8£ nxH^ gESI ±XKO, 

231 hHIti tlS^ a 1 £tt K 231 XII 1-BHEH ^Stt 3«S B*«l= XD 2 BKH ^Xhi ^ 

blSKO, 231 XII 2 BiSSI TilOlM^ 271 Xil 1 BSH ^tt2J Efll°]0il 2^EI = 2# 

ol~ WSSM. 

g^fi- 20 

XII 19 tJOfl 2JCHA1, 231 7ISS Ss^iOl §012! ME^^I 31 S3 3tl*fe 38 *fe BTSS 

M. ' 

21 

Xil 19 %W\ HCHAL 231 *!EH ^Xfe stsjSBTa^EW ^SSS Sfe . 
8 TV 22 

Xil 19. *HHI SOIA1, 231 Ek£2|: 'Zp«| 2131 & »» ^3F XllgEI:= 21S.\ o\= 
S ^ 23 

Xil T9'«HH SOW, fe^rWi^e'BlPa/sfHHra.'ClXlB 3HHIEK OlSS- 3SE1; *QUff»7l,..S 2. 
P2S. ^2E!=. a-2S^H^«.oia. % *HJ2|...7Die!:.31» i92^.t^,WI§xl , 

23i: a^°j.. NANp?as. ;.a: ^ras.p^a»i=*;H^' Bfsai' a£7»g-n?! -hi^b w-&.Eiqci> 

±Eim ?U»mV 4 V 3I ^- 2 '^MaXI^EIHJ 3flOIM^ 4^31 Xil 1 '^M2H?I^E^. E^eiDfl' S^EI^ 

Xil 24'.' «M SiCHAi, 2^31 .-M-fiStoi SCMS MEi-^q " 3I"S* StWfe'.-a'S^S^'S -"Sfe 
g??tf 26 : 

.»rZ4 *KH! SiOJAI. 231 Q4=2J SHfc ^(W; 33IS tt«- A?f?Kfa»afr 2f •. : IS2? ^: 

•;xji 24 tm ho\m, &w sf» : s«^' uiofi^nHia; tixn 3khiek oifes asEft ^tH^tf3t^ a a 
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□ 25 72 £1 = 225^E1 2 E -*iS -*HJ2| 7171°! *m o}-= tt»Sfl . 

» 

28 

7I5W0II D^2| i^M 7HI^ 3! 

#71 71 B^IDfl^aElfe ^gSISe 5*tfH2, _ - _ 

££7\ =?€t\d^ aits ±9M «2i"naB« ^iiaxi^Ef a" □•aa""t!si""naS« ^iaxT^iHi 

o^5 B q^oj tS-SS £|£B ^blt* Al ±EM EilXI^EIS 2§ ^325 SS-= BT99 

a. 

29 

fl| 28 *KH! SiOiAl, #71 7I3S fiS^OI HOIS fiEI>££| 7I5M 5Et»te '21 ^92^ 8f»S 
«. 

30 

Xil 28 *HHI 2i0)AL #71 Q42| t&± ZfZtOl 371 S US 4X1-7!- 2B ^92^ ofe 

BSSxI. 

i 

31 

a 28 «m sow, #71 »ss*is Bias. ?hhek axis ?n»sh oigg bsei, sch sspl sy 2 

Lj£5 ?«H£ 525^E1 flBIS SH-H 7171°] SB ^925 o!-£ Bf»3». 
g^tJ- 32 

713* Oil 4JSH=.Cte2l SteB :?H|*> »±t£; S 
#71 7IB3HH *!25LI= ?Sffl53 • 

#71 »!f!!£5!£ §£) nx«y^ «|°|EPH xi^Ei ffl aSEIfl ^2] nxB^S ttfSj-MHEl ^EiOil 

am ^^\~ Q^2J BSI-BB SISM '.^Ult? AI£M aai^B 2!t!!4PJM nxH^S 

«^M?HXI^E1 S L\m£\£ rttlH« %^^X\±EW\ °1olT ^#&I~Q^°1 NAND 5^5f~ 
SM ^925 «fe..B«S»'. 

33 

Ail 32 tm aOIAI, #71 71 5° £2^01 S012 BEteS 7I3B StWfe 2# ^92^ Sfe HfSS 
». 

gTU- 34 

XII 32 ttfil SOW, #71 »± ^(Hl 2719 ±»7K SB ^92^. ofe 

IfSSWI . 

■3B- 32*MHI 210IAL «3l-.Sf»S»= HIP2 3HHEL.CKIB 7HH1EL Ol^g HSH, .^CH S'tPI, ST 2 

aas q*«Eis .aas^Ei' -flaia oi-usj ,7i7i°j sb -sass *fe -.arss*! . 

.-S^tt- 38- 
§^37 

:SJ 36; SOU SiCHAt; £71 7ISS Sh^DI §013 SEf^ 7.IS# StWS ^ SB.* : ^3^S: : ;?>= W.BS""' 
«W 38 

-a 3&r«HM SiOiAj,. ;6SI: 7ISS- MiSWDI §012 gE^t-7|5!B Stftfe ^i,f9£S'Sfe 
:a 36V4HHI 2iO|A|.,. ^:7l ^§xl~ blQS .3HHIEL . CIH1 :?HMEL QISS'..8^E|-, SCH S^7|,..S 
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41 

?IS$|0fl ^2EI= S^l ^Hi^ t^^: S! 

£9| 7|5°|(HI ^gEI= £t#H2, 

Is!XI±E10B °ltU S3EI=. SRAM1 21 »S3». 

a. 

43 

a. 

^^b&f 44 

n 41 tJOil 2JD1A1, 2»M RI§EI = 2# Sf= 

^^t^ 45 

xii 4i *roii siow, »»s*is hicis ?hhek lwib ?hwek oie^ s^Ei, sch sspl a 2 

C|££ ^2EI = 2^^E1 £ E -^ ohm 2# Sr»S». 
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